Role of p53 and p16 gene alterations in determining response to concurrent paclitaxel and radiation in solid tumor.
Molecular genetic alterations that disturb cell cycle regulation in tumor cells can affect their response to chemotherapeutic agents and radiation. Many genes that regulate the critical cell cycle checkpoint at G1S are altered in human tumors. These genetic changes can result in uncontrolled cellular proliferation, genetic instability, and altered response to radiation and chemotherapy. The p53 tumor suppressor gene serves a critical role at the G1S transition, where it can either block entry into S phase or activate programmed cell death (apoptosis) in response to DNA damage. p53 Gene mutations are common in human tumors and interfere with the activation of apoptosis in response to most chemotherapeutic agents. Paclitaxel is a potent chemotherapeutic agent that interferes with mitotic spindle function to block cells at G2M, the most radiosensitive phase of the cell cycle. Utilization of paclitaxel as a radiation sensitizer in vivo to treat aggressive, locally advanced neoplasms has resulted in high response rates and acceptable toxicity in protocols for non-small cell lung carcinoma, upper gastrointestinal tract carcinoma, and other malignancies. Recent evidence suggests that paclitaxel is unique in its ability to activate apoptosis in tumor cells with p53 mutations in vitro and in vivo. The p16(INK4a) (MTS-1, CDKN2) gene product acts in the same pathway as p53 to inhibit cell cycle progression at G1/S. p16(INK4a) is deleted and/or mutated in a significant fraction of human tumors, including pancreatic carcinoma. The effects of p16(INK4a) alterations in response to paclitaxel/radiation and the risk of systemic relapse are currently being evaluated. Information about molecular genetic alterations in individual tumors ultimately may be a critical factor in choosing between therapeutic options.